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PRENCH, NORWEGIANS STUDY ATOMIC-POWERED HYDROGEN PRODUCTION 
Bonn DIE WELT in German 5 Sep 80 Welt Report Supplement pp 36-39 
[Article by Anton Ziechkea, energy futurologiet: “The Element of the Future"! 


{Text} The salvation of the human race lies in the hydrogen 
economy. The hydrogen economy aloue can avoid disaster. 


If today's world is etruggling under an existential crisis, it is not because of 
the leck of energy, but because today's most important energy source, of], is 


diminiehing, and adapting to the poet-o1l age signifies the greatest change of 
the econome syetem of all times. 


Juet a8 in the peaet coal repleced wood, because too many forests were depleted, so 
oll, eold at bargain prices for generations, has to be replaced by other energy 
sources. Thie guet take place now and not in the next century, and, therefore, 
nuclear energy will play « gain part in thie substitution. 


But, of course, not nuclear energy alone. Nuclear energy has to supply the elec- 
tric energy which coal alone cannot supply. It has to supply the process for 
hydrogenetion end gasification of coal, because otherwise four-tenthe more coal 
would have to be used for the same amount of hydrogenation-process gasoline and 


synthesise gas. 


Nuclear energy hese to supply the power for complete electrification of the retl- 
roede and for the electric automobiles of tomorrow. it has to supply the heat for 
melting processes in steel, ceremic and gle s furnaces, which use otl today. 

But above all, it has to supply electricity. Electricity which is used in huge 
ampounte fur water electrolysis, because only hydrogen from electrolysis can re- 
place the hydrogen obtained from natural ges and crude oil. 


Thus, the poet-o1l age will be founded on a nuclear energy hydrogen combination 
and on « hydrogen economy inetead of the present hydrocarbon ..onomy. And with 
thie, Jules Verne's anewer io “The Mysterious Ielend” given in 1874 to an engi- 
neer's question whet man will burn after depletion of fossil fuel: "Water!" will 
come true. “Water consists of hydrogen and oxygen and these elemente are an 
inexhaustible source of beat and light.” 


Hydrogen ts the element found most abundantly in the universe. The same volume 
hydrogen conteins three times as much energy a8 naturel gas, the same weight two 
and « helf times as much energy as gasoline. Hydrogen burns to form pure water, 
and therefore, ie the environmentally safest of a1] energy sources. Hydrogen 
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form two thirds of all water and since the eun te responsible for the water cycle 
of the earth, hydrogen, like waterpower, meane energy renewed eternally. Hydrogen 
economy @eane living off the interest inetead of using up capital ae in the hydro- 
cCarbou economy. 


However, hydrogen in ite free form occurs only rarely in nature. For the produc- 
tion of thie energy source large amounte of energy have to be invested. This 
energy ts now available in the form of nuclear energy, and nuclear energy and 
— complement each other perfectly: nuclear power plants are suited especial- 
ly well for base-load power production. They produce the same amount of power 
throughout the year and are difficult to adjust to seasonally and daily fluctuat~ 
ing requirements. Therefore, low-cost surplus power is available, which can be 
weed for water electrolysis. Nuclear power plants can store large amounts of 
electricity in the form of hydrogen and can supply peak current with gae turbines 
or can produce hydrogen for other purposes. 


Thie will occur in France very soon as «a result of the 1977 agreement of collabora- 
tion between Electricite de France wd Norsk Hydro in Oslo, a large-scale enter- 
prise, which hee produced hydrogen by electrolysis for half a century. Since 1927 
Norsk Hydro hae produced ammonia from electrolytic hydrogen and nitrogen geined 
through air liquefaction. With occasionally 100,000 and now 55,000 cubic meters of 
hydrogen per hour, the plante in Rjiukan and Glomford are the biggest in the world. 


Norek Hydro wae and still is leading in the improvement of the efficiency of «lec- 
trolytic hydrogen production (aleo involved are other companies, Brown, Boverie 6 
Cle., for tnetence, which are now developing « new generation of water electroly~ 
sere). In Oslo thie effictency has been increased from about 60 percent to 
approximately 60 percent in 1980, that means, with the same amount of energy 
four-tenthe gore hydrogen has been gained. 


The research in the laboratories of Heroya and Notodden continues. It is concen- 
trated on a special coating of the electrodes, which prom’ses a further improve- 
ment in efficiency of 7 to 8 percent. 


The national French electricity-supply company performs experiments in ite lLaborae- 
tories for Nore Hydro and tests the new Norwegian developments. To obtain exact 
figures on the economic efficiency of nuclear power for hydrogen production a 
large-scale experimental plant has been planned for 1983. 


In 1990 France expecte to produce 420 terawatt hours (420 billion kilowatt hours) 
from ite (by chen) 45 nuclear power plants and approximately 620 TWh nuclear energy 
by the year 2000. Thies ie almost double the FRCG's total power consumption today. 
"Surplus-power" of 10 to 30 billion kWh is expected yearly. This would result 

in 3.3 to 10 billion cubic meters of hydrogen, equalling 10 to 30 billion cubic 
@etere of natural gas. That would be approximately 300,000 to 900,000 tons of 
hydrogen, equalling 750,000 to 2.25 million tons of gasoline. This, of course, 

iw not euffictent for the substitution of ofl. But already, nuclear power seta- 
tions used solely for hydrogen production are being contemplated. 


The main advantages of a hydrogen economy are: Hydrogen is a fully synthetic pro- 
duct produced from water. Water is « basic substance and inexhaustible. It is 
present practically everywhere on earth and cannot be monopolized. 














lydrogen ia the cleanest of a1) fuels, because ite product of combustion te steam. 
Neither carbon dioxyde--a Coo-great concentration of which in the atmosphere could 
cavee climate changee--nor hydrogen sulphide or soot are formed. furthermore, 

considerably lees nitric oxides are formed than by the combustion of fossil fuels. 


Steam ae the product of combustion returns lamediately into the water cycle of 
Matus. Hydrogen economy te, ae already mentioned, «a circular economy, and with 
hydrogen energy consumption can be multiplied without any additional burden to 
the environment. 


The Limite lie solely in the energy expenditure required for hydrogen liberation-- 
today in the uranium deposits, but tomorrow in the constantly sel{-renewing, 
incredibly large water capital of the ocesne with their 1,350 miliion cubic 
kilometers of water, because then hydrogen will aleo be synthesized to helium 
using nuclear fusion. Theat will be the time, when man--as Glenn T. Seaborg said 
in 1970--"hae at hie disposal as much energy as if the earth contained 500 oceans 
full of petroleu.” 


Hydrogen can be stored in gaseous and solid (metal hydrides) form, and presents 
in tte liquid state the gost economical of all forme of transportation. I: can 
be traeneported worldwide by pipelines (already existing as natura) gas pipelines) 
and by tankers. Under ideal conditions, hydrogen and electricity can be trans- 
ported through the eame lines, because the temperature of liquid hydrogen (minus 
253 degrees Celetus) is sufficient to make « niobium-tin alloy, suitable as a 
power cable, superconductive. That means very large amounte of electricity can 
be shipped long distances, practically without loss. 


tuwever, liquefacation of hydrogen requires approximately 28 percent of its 
energy. Yet not only hydrogen is produced by electrolysis of water, but also 
omygen, and oxygen ia an eccellent energy-saver. Combustion air consists of 78 
percent nitrogen, which inhibite combustion and suppresses flames. Pure oxygen, 
though, reduces the energy demand of ceremic ovens and foundry cupolas up to 

40 percent in the treatment of ore and to half in metal melting. The oxygen (orm 
ed during water electrolysis is “free of charge" and can be used for improvement 
of the environment, for aeration of lakes, rivers and e wage treatment plants and 
can accelerate biological decomposition processes. 


Hydrogen not only te « fuel and as euch can be used to power everything from lawn- 
@ower to locomotive, but it is aleo an essential basic chemical element. With- 
out hydrogen the hardening of oils (and therefore the margarine industry) would 
be just ee tgpossible as thousands of other industrial processes. 


There are, of course, negative factors to be considered. As ideal as a hydrogen 
economy sounde--there is not enough hydrogen available at this time. The major 
part of hydrogen now used in technology is obteined with petroleum, natural gas 
and coal. Only 1 percent, approximately, originates from water electrolysis. 


Thermo-chemical water cleavage splitting is still in ite experimental stages. 
Even thie can be attributed to bargain-priced of] and gas prices connected with 
the ofl. The profitability calculations today, in ammonia production for instance, 
are very different. The hydrogen economy helps our industrial society to survive 
and therefore, certain circles will fight it as much aw oucicar energy. 
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SOLAR COLLECTORS EVALUATED FOR DISTRICT HEATING 


Frankiurt/Main FERNWAERME INTERNATIONAL in English Aug 80 p 330 


[Text| The National Swedish Board for Energy Source Development has granted sup- 
port to @ project concerned with solar heat for district heating. The project is 
executed by the Swedish Industries’ Solar Energy Association (SISOL)--an organi- 
sation for companies and consultants engaged in the field of solar energy, in 
collaboration with the Swedish District Heating Association. 


The aim of the project is to test and evaluate solar collectors operating in an 
existing district heating network. The study, which is carried out at Sodertorns 
Fiarrvarme AB (a district heating utility), ie designed to investigate various sys- 
tems, overal) efficiencies, material problems, reliability, need for maintenance, 
etc. at a given eite and over a long period of time. Solar collectors from differ- 
ent manufacturers and several product generations are being tested in this study. 


The background to the project ie that, since about 25% of all heating in Sweden 
ie by dietrict heating, good opportunities should be available for finding satis- 
factory solutions to the utilisation of known techniques and known components in 
existing eyeteme. The fact that district heating is expected to expand signifi- 
cantly during the next 20 years renders it particularly interesting to study the 
matter. Even today, dietrict heating systems have the potential to absorb 3 TWh 
of solar energy--a figure (fig. 1) [not reproduced) which a State investigation 
hae asaumed to be attainable in 1990. Preliminary estimates also indicate that 
the epecific cost of solar energy per kWh in district heating syetems will be at 
about the same level as the Swedish cost of electrical energy. 


rhe solar district heating systems selected for evaluation are considered to be 
preferable, since they enable solar heat to be utilised immediately on a large 
acale and ueing known techniques and since opportunities are thus provided for 
induetrial masse production. In addition, the costes of distribution, accumla- 
tion and of adapting the buildings will be eliminated. It is expected that the 
syatem will provide an appreciably higher energy yield for a given capital expen- 
diture than the solar heat alternatives known today. 


A high efficiency can be attained, since most of the distribution losses are al- 
ready present in the conventional system and since an ur.avoidable heat loss from 
the accumulator ie eliminated in this eyetem. Other advantages of including 
the eyatem in an exieting dietrict heating system are obviously that an opera- 
tion and maintenance organisation ie already established and that stand-by 
capacity for reliable supply ie available. 
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SMALL WIND GENERATOR LAUNCHED ON COMMERCIAL MARKET 


Oslo NORGES HANDELS OC SJFARTSTIDENDE in English 31 Oct 80 p 35 
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HEAT FROM POWER STEEL, CHEMICAL PLANTS FOR DISTRICT HEATING 


Frankfurt/Main FERNWAERME INTERNATIONAL in English Aug 80 p 305 


[Summary of report by Werner Wein, Kurt Konge and Hane Hoffman: "District Heat 
Supply in Dudeburg From Heat and Power Plante With Circulating Atmospheric 
Fluidised Bed Combustion, From Steel Works and From the Chemical Industry") 


{Text} 1. Introduction 


In the city of Duieburg the total space heating requirement ie ca. 4,815 GWh.. 
60% of thie requirement is supplied by electricity, gas and district heat. The 
remainder by coal or ofl. The Municipal works Duisburg supplies the major part 
of the energies electricity, gae and district heat. Currently district heat 
covers approximately 25% of the domestic heating requirement. The majority of 
the heat ia generated by heat and power plante of the Municipal Works. These 
plants are operated by herd coal and natural gas. 


2. Heat and power plante with "circulating atmospheric fluidized bed combustion" 


A tational supply of electricity 1d district heat to conurbations while simul- 
taneously fulfilling conditions for environmental protection is becoming increas- 
ingly imporcant. Here, heat and power plante located close to consumers can make 
a substantial contribution. Because conventional generating plants use almost 
exclusively hard coal ae primary energy source, special measures to comply with 
more sophisticated environmental deman‘’s need to be determined. The operation of 
a novel burner technology "circulatiug atmospheric fluidized bed combustion” is 
regarded by the city of Duisburg as a pace-setting solution. 


In thie type of combustion a especially ground mixture of coal and limestone is 
burned itn the fluidized bed combustion chamber at a temperature not exceeding 
900°C. The combustion chamber ie filled with gas fumes having a high stable 
matter content which, according to load, stream upwards at 3-6 m/s. A signifi- 
cant portion of thie stable matter is separated from the gas fumes in centrifuges 
and fed into flow coolers or returned to the combustion chamber. The gas fumes 
flow over o supplementary heating surface and are then cleansed at 320°C by a 

hot gas electric filter. The gases leave the system via convestion preheaters 
with a discharge temperature of 130°C. [as published) 








The connection of water/steam circuletion is possible in natural and compulsive 
flow circulation princtples, According to present-day knowledge, an output of 
150 MW electrical can be constructed in a module. In a series of experiments 
hard coal with varying calorific values and sulphur contents was burned under 
different conditions of combustion air quantity and ca/s molecular ratio. The 
powitive resulte obtained in relation to the desulphurisation of the gases re- 
leased and the low formation of NO, prompted the Municipal Works Duisburg to 
plan steam generation with circulating atmospheric fluidized bed combustion for 
an exiating heat and power plant with 70 MW electrical and 50/65 MW thermic output. 
Thie ts a joint project between the concerns Lurgi Chemie and Huttencechnik Gmbi, 
Frankfurt (Main), and Deuteche Babcock AG, Oberhausen. Currently engineering 
work ie being carried out at the Municipal Worke for erection of the fluidized 
bed combustion plant. The project is being subsidised by the Minietry of Re- 
search and Technology under Code No ET 1162. 


3. Industrial waste heat for district heat supply 


Alongeide the decoupling of district heat from heat and power plants the Munici- 
pal Worke Duisburg, in conjunction with various steel and chemical concerns, have 
created methods of utilising industrial waste heat for space heating purposes. 

At the Friedrich Krupp Huttenwerke AG the tangible and chemically latent heat 
from convertor waete gas is used. An excess heat boiler with supplementary wet 
filter produces steam or high temperature water useing the CO-rich waste gases at 
1700°C. The waste gases are aleo used in underburners for steam boilers. Heat 
won in this manner can be used both in industrial processes and in district heat- 
ing syatems. The diatrict heat is conducted by a heat pipeline to the supply 
regions in the euburb of Duteburg-Rheinhausen where it relieves existing heat 
plants. in addition, the availability of the industrial waste heat, ultimately 
85 MW will be available, facilitates a broad extension of the supply within 
Duiaburg-Rheinhausen. 


In Duteburg North at the Thyssen concern heat is decoupled from steel production 
and processing. One System uses waste gases at 200-370°C from a Cowper plant of 
a blast furnace to heat the district heat circulation water. With another method 
district heating water ie used to cool hot gases at 400-650°C in waste gas heat 
exchangers. In this way a heat amount of up to 465 jWh/a can be fed into the 
district heat eystem from waste heat generation. 


In the northweet of the city the chemical firm Sachtleben is constructing a plant 
to make use of waste heat from sulphuric acid production. Heat generated by the 

eooling sulphuric acid heate up the district heat circulation water. A heat out- 
put of up to 37 MW is thereby released for the district heat supply. 


To transport waste heat to the existing supply regions in the north and northwest 
of the city and to the neighbouring towns Moers and Dinslaken, a district heat 
pipeline with a length of 26 km was built. To carry out and to later operate 
thie project the municipal works of Duisburg and Dinslaken founded the District 
Heat Combine Lower Rhine Duisburg/Dinslaken. 











Industrial waste heat is usually production dependent and is produced in unspeci- 
fied quantities. For these reasons the existing heat plants in the supply areas 
remain fully operable to supply peak loade or as contingency reserve. 


Due to the national significance of the projects described here the Federal 
Government and the State of North Rhine Westphalia are providing full support. 


Goals of these programmes are the establishment of methods for more economical 
and rational uee of energy with simultaneous improvement in environmental condi- 
tions. 
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PATENT SOUGHT FOR ARCTIC OLL DRILLING PLATFORMS MADE OF ICE 
Oslo AFPTENPOSTEN in Norwegian 4 Nov 80 p 23 


[Article by Rolf L. Larsen: "Oil Drilling Platforms Made of Ice for Use in Arctic 
Areas?" ) 


[Text] Stavanger, 3 November. O11 installations made of ice can ber me a reality 
already at the end of the 1980's. Already next year a Norwegian-developed oil drill- 
ing model built out of ice will be displayed at the petroleum exposition in Housten. 
It im the world patent applicant for thie idea, Oslo attorney Eystein Husebye, who 
has told thie to AFTENPOST!N. On Monday he and glaciologist Olav Orheim from the 
Norwegian Poler Inetitute presented the research data they have now obtained in this 
area, during a lecture about the petrochemical course of study at the discrict tech- 
nical echool in Rogaland. 


Glaciologist Olav Orheim, who is an international expert as far as glaciology is 
concerned, both in Arctic and Antarctic areas, was contacted by Eystein Husebye a 
half year ago. Husebye then asked Orheim to study more closely the feasibility of 
building ofl inetallations made of ice. 


Orheim wae able to relate that the English already during the Second World War in 
areat secrecy experimented with building airfields made of ice in the Atlantic 
Ocean. Model experiments vere performed on this in North Canada. Here a model 
measuring 20 X 10 meters was constructed and it was built of ice and sawdust. 
Besides the fact that the model demonstrated that after a year it was very solid end 
withstood stresses well, it was aleo learned that the energy requirement for keeping 
the ice firm is very low. 


Now Orheim will, during an expedition to the Antarctic which he is to accompany, 
atudy the stresses of ice with a view toward the construction of oil installations 
made of ice. Here he will see, for one thing, ho waves affect ice, 


Husebye hae also recently completed a preliminary research project for Det Norske 
Veritas. And these results also show that ice mixed with other ineular‘an materials 
has very good properties. The Oslo lawyer has aleo had conversations with Aker 
Engineering, which has also shown interest in the project. 


"IL have made a number of investigations of the Arc.ic regions and have collected 
information and have had conversations with the Canadians regarding how they drill 








for ofl tim the north, The idea I want to launch ie « large platform made of ice, 
lt will be about 200 meters long and abour 60 meters high, By building « stee) 
platform or «4 conerete wall as @ ahell around the ice masse iteelf, and with « 
apectal means of insulation on the ineide, it will be possible in Arctic areas to 
be able to keep the temperature down with very low consumption of energy 4)) year 
long," eaye Husebye, 


te believes that if one gambles on building inetaliationse of thie kind it will be 
possible to build them for about one fifth of the price it cosete today to build « 
similar inetallation made of steel. 





Safetywiee euch @ etructure will aleo be totally competitive with today's. The in- 
atallation {# intended to be placed on the floor of the ocean areas in which they 
will operate. Thereby they freeze solid to the rock below and thie will prevent 
the inetallation from capetseing. The of] drilling inetellations will also be so 
large in dimensiones that it te possible to separate the drilling and production 
sections from che living area on board, and thereby establish « eafety sone in the 
middle which can be separated tmmediately if « fire should break out on board. 
Hueebye pointe out that the mixture of ice and other material will be able to with- 
atand * an great stresses a6 steel and concrete, even if a fire should break our 
om board, 
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POBSIALE USE OF FLUIDIZED BED COMBUSTION 
Ametelveen ENERGLESPECTRUM in Dutch Jun 80 pp 142-149 


‘Article by J. B. Fortuin: "Application Possibilities of Fluidized Bed 
Combuation of Coal in the Netherlands. Part I: Atmospheric Fluidized 
Bed Combustion (AFBC)") 


(Bxcerpte) In thie article, an impression is given of the recent inter- 
national developmente in the area of atmospheric fluidized bed combustion. 
The Dutch situation ie aleo elucidated briefly, ae well as the 
role which fluidised bed combustion of coal at atmospheric pressure 

might play in thie context. 





A subsequent article will deel with the subject of the PFBC technique 
(fluidieed bed combustion under pressure). 


The technology regarding the combystion of coal and other fuele according 
to the fluidized bed principle ise, at present, at a rather advanced stage, 
in which connection particularly the large number of research, develop- 
ment and demonatration projecte in operation or in preparation is very 
striking. Theee projecte are primarily in the United States, the German 
Federal Republic and Great Britein. 


Up till now, moet of the techniques used for producing hot flue gases 

hy meane of coal have been besed on combustion either in «a fixed bed 
above a grate, possibly « moving grate or chain grate, or in a pulverized 
coal burner, whereby the very finely ground coal or lignite particles 
burn in @ strong air current at « high temperature. 


An alternative method ie now the burming of coal particles in a fluidized 
bed. The ‘fluidized bed’ technique ie already old (from long before 
World War II) end is based on the principle that a layer of granulrr 
material through which a gae flows will act as « fluidized bed, acting 
somewhat like a fluid (eee figure 1). ‘The rate of epeed of the gas 

must then exceed « minimum value, the minimum fluidization speed. The 
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particles will hereby be brought to # condition of apparent weight leas- 
nese end will move through the entire bed; the main pattern of the 

current coneiate of « central upward movement and « downward movement «| ong 
the walla. One can keep increasing the rate of epeed of the gas, whereby, 
however, firat the lighter and subsequently aleo the heavier particles 

will be carried along with the gae current. The substance then dieappesare 
from the bed, and pneumatic transport sete in. 


Thie technique, which hae been used already for a long time in chemical 
technology, in connection with the excellent contact between gae and #o)id 
eubstance, has, since the early sixties, aleo been proposed for the burn- 
ing of granuler substances or heavy fuel of] in a fluidized bed otherwise 
consieting of inert particles. The coal content in the bed amounte to 
from 1 to 5 percent. 


The potential advantages of such an application are primarily: 


The specific heat development (per volume unit) is very great, which resulte 
‘n amall boiler inetellation measuremente. 


Only a emall heat exchanging eurfece ie necessary to convey the produced 
heat from the bed ase a result of the relatively high heat transmission 
coefficient between bed and the pipes mounted in that bed. 


The sulphur present in the fuel can in the bed be absorbed by a carbonate, 
mostly limegtone (calcium carbonate), sometimes dolomite, which binds the 
eulphur dioxide, formed after .alcination to esulphite and, subsequently 
({n the presence of oxygen) to sulphate. In thie way, the sulphur can, 

in ite trapped estate, be removed from the bed simultaneously with the 
remaining esh, whereby air pollution through 80,/80, emission, to « large 
extent, can be prevented. 


Aleo the production of the air polluting (e NO ¢ NOp) ie reduced to 
significant degree, as «a result of the relatively low combustion 
temperature, which ranges between 750 and 925°C. 


Practically all kinde of coal, aleo inferior kinds with a very high ash 
content and lignite, can be burnt without problems. 


Ae disadvantages can, however, be mentioned: 


lf eulphur absorption ie used, « larger quantity of ash will have to be 
removed than in the case of conventional combustion techniques. 


The ayeter ie more difficult to regulate than other systems, but after 
more development work thie can probably be ‘mproved. 


The inetelleatione are still very expensive. However, when produced in 
jarger numbers, their coste will, no doubt, decline, 
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Present Stage of Technique 


The development of hot water and steam boilere according to the fluidized 
bed combustion principle hae been continued for the last few yeare with 
increasing success. It can be eaid that there widl be no further big 
ee Desaete SD © Capetoy 66 | % SED te 
50 tona/h steam production (80 to 120 My.) are concerned. 


It ie not possible in thie article to describe all the projects abroad 
that are in the process of construction and in operation. However, « 


few representative and important demonstration projects in Weat Germany 
should be mentioned here. 








In that country, different AFBC projects are now in preparation aid in 
tion, the moet important industrial enterprises involved bei : 
(Vereinigte Keaeel-Werke, a subsidiary company of Deuteche Babcock, 

Inc. The former industrial ente ne 


Oberhausen) and — gree: 
hae supplied cao “asaneod inetal ~ yy boiler rebuilt into an 


boiler with a capacity of approximately M¥th, which provides hot water 
for town heating. 






Another ins*sliation supplying heat for town heating ie the installation 
at the “Koenig Ludwig" mine near Bochum in the Ruhr district (figure 2). 
Thie te @ boiler inetalletion designed by Thyssen Engineering and built by 
5 1 Duieburg, which has « capacity of approximately 9 tone/h 
steam of 16 bar, i.e. approximately 7.5 M¥e,. Table III gives further 
detaile on thie inetallation, which the Minietry of Research and Tech- 
nology of the Federal Republic hae helped finance. 


The inetaliation went into operation in October of 1979 and functions 
completely ae desired. The starting ie, by meane of o11 burners located 
above the b \, very fast (approximately 1 1/2 hours). Both installations, 
the "Flinger :" and the "Koenig Ludwig" installations, will be tested 
extensively by order of the Weet German Ministry of Research and Tech- 
nology, whereupon further epreading of the use of thie technique in 

Weet Germany is expected. 





tion in the Swedieh town of Bnkoping, finally, deserves to be mentioned. 
The installation censiete of « separate AFBC boiler installation (figure 5), 
provided with coal pipes located in the bed; thie boiler wee designed 

and bullt by the Norwegian enterprise Musted, while, behind thie boiler 
inetalletion, a convection boiler hae been placed, built by the Finnish 
enterpriee Kymene. Originally designed for burning very heavy, high- 
eulphur ofl, the inetellation, the purpose of which is to provide heet 

for town heating, hae been ed to the burning of coal, in which 





adept 
connection, hewever, «a few technics) problems still exist. 








Situation in the Netherlande 


It t# today clear that the FRC research and development work will also 
met started in the Netherlands. Dutch industrial-enterpriges, TNO, DCN, 
ae well ae the Technical Universities of Twente and Delft, have extensive 
programe in preparation or already in execution. The NBOM (the Dutch 
poy Aust y ~ ) estates that there ie today a great need in 
the lands for demonstration projects, but these have g vst 
Gifficultion in getting started. Thie ie primarily due to the existing 
uncerteinty concerning the extension of gee supply contracte, the resist- 
ence that exiete with regard to coal in connection with the inconveniences 
aescciated with ite uee, the absence of any long-term experience with ite 
reliability in operation and the, in many cases, still too emall difference 
in annual fuel coete between burming coal and gas or of). 


Only now, thet ie to say, after the moet recent oi) (and thus aleo gas!) 
price increases, does coal seem to have become really interesting to 
industrial enterprises. For, at an oi] price of 00 guilder per ton and 
& coal price of 110 lider per ton, the price of coal, seen from a calorie 
point of view, ie 53 percent of that of liquid fuel! 


Thet thie leade to clearly lower steam-generating coste will appeer from 
the calculation shown in Table IV of the annual coste when using « 50 tona/h 
induetrial boiler (20 ber) for of] or coal and at an annual operat 

period of 7,400 hours, calculated on the basie of January of 1980. 
possibility of limestone dosing hee indeed been taken into account in the 
investment coste, but not in the exploitation cost calculation. The resson 
for thie ie that the operational requiremente with regard to air pollution 
do not yet necessitate that sulphur be trapped when burning coal with e 
sulphur content of 1 percent or less. 


it appears that t e« more than twice as high investment coste of « coal 
ineteliation in * ie cage still lead to lower steam production coste, 

vie. approximate - 12 percent lower coste. In the case of a total invest- 
ment in the coml-fired fluidised bed installation of sare 

17 x 106 guilder, there ie an ammual saving of well over 1.1 x 10° guilder. 
The economic prospects are thus definitely favorable. It can be mentioned 
in thie context that Dutch industrial enterprises are prepared, in coopere- 
tion with foreign enterprises, to undertake projects for AFBC boilere. 

The enterprises concerned are the fo) lowing: 


Stork K.A.B. in cooperation with Babcock & Wileon, Great Britein 
Bronewerk K.A.B. in cooperation with Musted, Norway 


Royal Mines De Schelde in cooperation with Combustion Engineering, United 
States 


H.C.G. (Leiden) in cooperation with Deuteche Babcock © naft, West 
Germany 
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Engineering Worse rede, formerly Backer and Rueb, in cooperation with 
Thyesen Inc., West Germany 


Vervolme Engineering Works, IJeselmonde, in cooperation with Foster 
Wheeler, United States. 


By way of illustration, an example ie given inigure 4 of the AFBC boiler 
designed by Sbronewerk K.A.5. in cooperation with 0. Muetad & Son Inc., 
Oslo, for industrial use. 


Further developments on the part of Dutch industry and a meaningful 
supporting research and development program, however, can only be based 
on the rapid execution of demonstration projects. It is then aleo to be 
hoped that there will shortly be a demand for AFBC boilers from the above 
enterprises, eo thet Dutch industry can build up ite experience,and the 
research and development work in industrial developments will bear fruit. 
It ie, in thie context, of great importance that a demonstration boiler, 
although a modest 2 MW boiler, fer central heating purposes, be installed 
at BON at Petten. 


Possibilities of Using Atmospheric Fluidized Bed Combustion in the 
Netherlands 


With regard to the use of AFEIC systems, it ie pointed out that three 
argumente today play a role in the Netherlands: 


A reduced supply of gee and ofl, coupled with price increases. 


Increasingly etricter environmental legislation, making measures to limit 
50> emiesione increasingly necessary. 


The expectation that AFBC boilere can be built more compact than other 
typee of coal-fired boilers. 


To arrive at a prognosie for the future use of this new technology in the 
Netherlands, quentitetive forecaste should be made regarding the above- 
mentioned effects, as well eas regarding the increase in energy consump- 
tion in general. Below follow a few forecasts, as far as possible linked 
to prognoses already made by others, for example the study entitled ‘Gas 
and Electricity in the Netherlands’ which appeared in 1975 and was 


prepared by « working group organized by BCN and TNO. 
Public Electricity Production 


For the year 2000, it ie eseumed that the ratio between the consumed fuels 
cor /fiesionable material/oil * gas for public electricity production 
will be approximately 1:1:1. ‘This implies, at ⸗ moderate economic 

growth rate, an installed capacity onthe basie of coal of 6,000 Mw,. 

For thie, a quantity of coal of 13x10° tons a yeer ie necessary. Even 

if rather low-eulphur coal of a sulphur content of 1 percent would be 
weed, it would etill mean an 80) emission of 250,000 tons « year. 
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This would then be considerably more than the present 50, emiesion from 
all plants, which amounte to approximately 150,000 tone a year. It ie 
also to be expected that, toward the end of the a a number of 
piante will have to use waste gas desulphurization, le, through a 
euccesseful further development of the AFI technique.a few unite based 
on fluidised bed combustion of coal can be in operation. Ae the FBC 
technique, for the time being, does not lend itself to large basic unite 
of 400 and 809 MW, it can be assumed that there will be a modest penetra- 
tion of a few unite of 200 MWs. In this connection, four favorable loce- 
tions (Gertruidenberg, Dordrecht, Eemehaven, Maasviakte) could, for 
example, be mentioned for placing unite with a total capacity of 800 MW,. 
Thie corresponde to a of penetration of 15 percent and an annual 
coal consumption of 2 x 10” tons. 


[t should be noted that within the FRC market two eubmarkete can be 
dintinguished, the AFBC and the PFBC markete, which influence each other 
mutually. A eucceseful development of the PFBC inetellation will thus, 
no doubt, cause a reduction in the AFBC market. 


In addition to the improved waste gas desulphurization systems, coal 
geeification, whether or not directly integrated with electricity produc- 
tion, will probably be used toward the end of the century. The quantity 
of coal as basic material for coal gasification has been estimated at 

8 million tons of coal per year. 


Industrial Vee 


With regard to the induetrial use of fluidized bed combustion, the industries 
are now interested in ite use for steam generation, primarily in heat power 
plante, whereby a significant saving in fuel consumption (on a macroeconomic 
scale) can be attained. In connection with the relatively favorable cost 

of the fuel of coal, the indwetries will have an increasing interest in a 
technique based on coal when the attractive natural gas is lacking. 


The natura) gas po icy is in the Netherlands aimed at replacing natural 
gee as fuel in larger steam generators by oil and coal. For that reason, 
e number of current contracts for delivery of natural gee as energy source 
to industrial customers cannot be extended after the expiration date. In 
such cases, the use of AFBC boilers can become attractive. The penetration 
of these inetallatione will, moreover, naturally be dependent on the need 
for desulphurizatic ¢°° availability of of] as an alternative fuel, « 
proven dependabil » . #ration, and the cost price of the complete 
inestellations. Fo ©» year 2000, an industrial coal consumption of 

8.5 x 1089 tone per , ~~ is expected. Thies would primarily be burnt in 
hent power plante where the emphasis will be on conventional pulverized 
coel burning in larger boilers, whether or/not in combination with waste 
ene desulphurization inatallations. As the FRC technique can become of 
great significance for the extensive market of smaller industrial boilers, 
the following breakdown can, for example, be imagined for the end of the 


, 
century! 16 














AFC installations 35 percent 


PFC installations 25 percent 
Pulverized coal installations 40 percent 
Tote) 100 percent. 


Thie will, for AFBC, imply a coal consumption of 3 x 10° tone « year, 
which, for example, corresponds to 100 boilers, each of 40 tone/h steam 
production, at an annual period of operation of 7,000 houre. 


District Heating 


Coal will aleo be used for the production of heat for district heating 
projecte, to a large extent coupled with the supply of electricity. 


Ae ie well-known, the aim ie that toward the year 2000, 50,000 Dutch 

homes will be connected to district heating systems. Thies implies « 

thermic capacity of approximately 4,500 MW). Of thie, approximately 

4© percent, that ie to say 1,800 M¥ep, will have to be supplied by so- 
called eumiliary heat boilers. Some of them can be made ae AFEC boilers. 

If it ie aeeumed that this number will amount to half the totel number, this 
will correspond to 900 Mie), inetalled capacity and an annual coal consump- 
tion of 0.3 x 1 tone. 


The advantage of using AFBC boilers for district heating purposes ie that 
thie gives a direct replacement of the costly setureal gee, and that the 
coal burning, in connection with the favorable environmental aspects of 
the fluidized bed combustion technique, can take place in the close vicin- 
ity of, or even in, the areas to be heated. A dieedvantage is, however, 
the relatively low annual operating period of the boilers, while it must 
be awaited to what extent the adjustment possibilities of the inetallations 
will agree with the requirements made for district heating. 


Summary Coal Consumption in AFRC Installations 


Of the approximately %© million tons of coal per year which, it is 
estimated, will be burnt in the Netherlands at the turn of the century, 

@ certain portion will be burnt in AFBC boiler installations. Apart from 
the uee of such installations in seagoing ships, the magnitude of the 
penetration of theese installations can be assumed as indicated in Table V. 


Conclusion 


On the baeie of the present fuel prices, atmospheric fluidized bed 
boilere with coal as fuel can be attractive, provided the — gees 
ie eufficient, for industrial installations , for exemple, above 5, 


houre per year. 
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When the technologiosl maturity of the AFBC inetalletions, with the aid of 
demonatration projecte, ie indicated, and the Dutch boiler industry ie 
thereby enabled to acquire the necessary experience in time, it can be ex- 
pected that the diversification of the fuel consumption desired by the 
public authorities will also get etarted outeide the electricity produc- 
tion nector in the eighties. 





spevemantong 2 yeare ago, at the request of, and in cooperation with, DCN, 
Energy Research Center of the Netherlands, a etudy was carried out 


by the Engineering Office Comprimo, the purposes of which were to 
describe the state of the technology in the area of coel burning 
acoording to the fluidized bed principle, and to indicate the need for 
research, development and demonstration projects in the Netherlands. 





The results of the etudy were recorded in a report consisting of two 
parte! 


Part A: "A Worldwide Survey," which gives a summary of the state of the 
technology and of the scientific research. 


Part 8: “Ume in the Netherlands,” which indicates the possibilities of use of 
thie relatively new technique as well ae the need for research and develop- 
ment activities and demonetration projecte in the Netherlands. 


Table Ill. Data of ‘Konig Ludwig’ Installation 


— — —— — 











Steam generation 
Steam condition 


poctuntes tempereture 
ttom eurface 


Number of compartments 
External boiler measurements 


Type of coal 

Coal transport 

Waste gae cleaning 

Air quantity 

Evaporator »t top of bed 

Bed temperature 

Rate of epeed of gas in bed 
Possibility of return adjustment 
Coal dimensions 
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8.850 kgs./h 
18 bar, saturated 


1 

6a. 

5 

6.5 m (length) x 3m (width) x ll» 
(height ) 

Aggregate coal, baking coal 

3 screw conveyors 


Cloth filters 
8,711_nm7/h 


1.5 m/sec. 
60 percent of full load 
to 1 m@ 




















Table IV. Annual Coste 5O tons/h Boiler 





Annual Coote (10° guider) 
Unit Price Oh) Coal (ABC) 
Fue! Fl. 300/ton (o11)M 7,830 4,587 
Interest loss premium 8&8 percent 4} 6 
Ash remove! F1.15/ton - 104 
El. energy ll ot/kWh: 24k 596 
Maintenance 3-3.5 percent 253 597 
Insurance 0.3 percent 25 52 
Personnel F1. 55,000 297 605 
Water treatment 10 10 
Exploitation coste 8,700 6,577 
Interest 10 percent* 421 853 
Cash flow 9,121 7,430 
Depreciation 15 yeare 562 / 1,1% 


ou on the basis of average (50 percent) investment coste, 
i.e. bawed on @ straight-line depreciation 


Table V. Coal Consumption of AFBC Inetalletions in Year 2000 in Netherlands 


— 








Capacity Coa, Consumption 
Public electricity production 800 MW, 2x 106 tons/year 
Industries 4,000 tona/h st cam 5x 106 tons/year 
District heating yOO MWe», * 0.3 x 106 tons/year 
Total 5,900 MW,,° 5.3% 106 tone/year 





TWet heat generated 
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Figure 2. Cross Section of AFBC Installation "Koenig Ludwig" 


Combustion chamber 
Evaporator 

Spiral cube-feed water 
preheater 

Pluidized-bed combustion 
Starting burner 
Fresh-air vent. lator 
Flue gas dust box 
Upward draft ventilator 


Chimney 


























Figure 4. Crose Section of Industrial Fluid Bed Boiler for 


ls 


7262 
cso: 


50 tone/h Steam Production, Designed by Bronewerk- 
Musted 
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ENERGY 


BRIEFS 


DISTRICT HEATING FUEL POLICY--Six new district heating power stations (stations 
designed for combined generation of electric power and heat for district heating) 
are being planned in Sweden today and three are now in the course of construction. 
Out of the stations being built and to be taken into operation in 1981, two will 
be oll-fired, whereas adjustments will be made on the third to enable it to be 
fired with coal instead of ofl. Out of the six stations planned, two include 
plane which comprise o11] and coal alternatives, whereas three intend to uee coal, 
in one case with peat and wood chips as a supplement alternative. The sixth sta- 
tion wil) uee blast furnace gas in collaboration with a Swedish iron and steel 
mill. The development towards new fuele ie illustrated even more clearly by con- 
sidering the fact that only two of all existing distric’.. heating power stations 
employ, to some extert, fuele other than oil, Pure district heating stations are 
also focusing increasing interest on alternative fuels. The alternatives pri- 
marily considered are coal, wood chips from forestry waste and emallwood, and 
peat. [Excerpt] [Frankfurt/Main FERNWAERME INTERNATIONAL in Englieh Aug 80 p 330) 


C80: 3120 
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INDUSTRIAL TECHNOLOGY 


TRENDS IN [INDUSTRIAL AUTOMATION DISCUSSED 
Hamburg DIE ZEIT in German 26 Sep 80 pp 25, 26 


[Article by Richard Gaul: “Hugo Ie Not a Robot. Factories Without Peop’s Are 
Still Utopia. German Automobile Industry Wante Greater Rationalization. Will 
Automation Cost Jobe?") 


[Text] Nothing is moving. Two finger-thick copper teeth seem to be lying in 
wait for something--they remain at eye level of the observer, ready for the 
"bite." With a jerk they turn toward silvery sparkling sheet metal, the side 
panel of a Mercedes body. The metal arm which holds the copper tongs lurches 
forward, the teeth bite into the metal, sparks fly, the teeth open up--a 
welding point has been made. 


The teeth systematically "eat" their way along, welding point after welding 
point is burre’ into the sheet metal. Then the arm springs back, the tongs 

once again turt: toward the observer, the work is done--until the next automobile 
side panel comes along. 


"That is how we will beat the Japanese," says Werner Niefer, head of production 
at Daimler-Benz. “That” means the robots which are welding together the car 
bodies of the new S-class in Sindelfingen. It aleo means all the other machines 
which the company uses to build its automobiles; it means the level of automation 
which hae been reached in Stuttgart. 


Industrial robots, machines which can be freely programed and can move in 
various axes with their claws, have since come to be a symbol of modern technol- 
ogy-~chiefly in the automobile industry. The cliche of the "Japanese robot 
factories" ie making the rounde--and it describes reality just as spectacularly 
as it does falsely. 


What ie meant are almost peopleless production shops in which machines apparently 
work by themselves. But that does not apply just to Japan. Anyone building a 
new plant today uses methods like these anywhere in the world. Any "robots," 
whether in Japan, the United States or the FRG, do, of course, play an in- 
creasingly larger role, but by no means the decisive one. 
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Htene~Juergen Warnecke, head of the Inetitute for Production Technology and 
Automation of the Fraunhofer Company in Stuttgart and FRG robot epectaliet, hae 
tegletered appronimately 10,000 of these industrial robots, or “automatic 
handling machines" as the technicians call them, throughout che world; between 
31,000 and 4,000 are in operation in both the United States and Japan, more than 
2,000 in Burope and approximately 1,000 in the FRO. Almost every second robot 
an PRO is in an automobile factory. Another large use ie che electrical 
try. 


Of course, these aachines have little in common with the robote in ecience 
fiction filme end novele. They are not the artificial people of Czech author 
Karel Capek, who invented their name in the 1920's, deriving it from the word 
“robote” (eleve labor). Today's industrial robote are firmly bolred to the 
are with « claw, an electrode 
holder or « varnish epray gun mounted at end. The “foot,” « pivot mounting, 
of @ light cannon. The “brain,” the computer which 





varnieh, apply protective undercoating or place parte in large presses. 








Experts Not Agreed 

The experts etill ¢ as to which automatic machines are actually robote. 
Thue, Mackintosh tants, in « etudy for the Mintetry for Research and the 
Minietry for Labor, considers machines for eimple acte of assistance to be 





robote--and thus arrives at « worldwide inventory of over 100,000 devices. 
Por Stuttgart robot professor Warnecke, however, those are only sutomatic 
machines. The concept of robot, in hie opinion, presupposes that the machine 
can be freely programmed, thue that it can be used in various sectors. 


The induetry eheres the professor's nomenclature--of course, the word has not yet 
gotten around in the production shops: while the very modern welding robots 

at Deimler-Bens keep on working without any name, « simple “automat,” which 
places the epere tire in the compartment, has « name--the workers have 
pasted on the machine the name " dn big letters. 


Bven the “real” robots, which naturally does not include “Hugo,” have thus far 
been used primarily in the automobile industry. There are approximately 300 
in the Volkewagen fectory; the Wolfeburg conglomerate is not only the largest 
weer of robete in thie country, it te aleo the largest producer of robots. for 
in 1972 the automobile manufacturer's engineers determined that the equipment 
suited to cheir needs was not available on the market--"one-half year later che 
firet prototype of our development was there in Wolfeburg,” recalle Gerhard 


Wolf, director of “Electrical Operations” at Volkewagen. In addition to the 
heve thue fer principally in their 





for sale ueere, Warnecke at present 
IWKA eubsidary Keller and Knappich, known by the 














name “Kuka,” to be internationally competitive. To date the company has sold 
ahout 170 machines. In the FRG, Fokker United Aeronautical Worke and the 
Friedrichshafen toothed gear factory are aleo planning to get into robot 


production. 


Daimler-Bene and Volkewagen boch say that higher flexibility in production is 
the chief reason for the use of robote. Daimler's production head Niefer, 
therefore, always speake of Bremen as the “second automobile factory” and 
not as the “factory for the emall Mercedes": in a few yeare the most varied 
types of a vehicle program are to roll off one production line--at Volkewagen 
two- and four-door esutomobiles ere already being built on a compound basis. 


And even « sodel change is cheaper when robote are used in production: the 
company no longer has to purchase « totally new machine, but rather only the 
so-called “feede." Wolfgang Jacobi, plant chief at Daimler-Benz in Sindelfingen, 
figures that in « fully mechanized welding line up to 95 percent of the invest- 
ment muet be written off after a change in type; in production using robote this 
share te reduced to about 50 percent. 


Japan te Ahead 


Therefore, according to Daimler manager Jacobi, the use of robote has no direct 
effecte on ihe labor market because an industrial robot ie installed today in « 
place where previously there «© « anocher machine anyway or where mechanization 
in another form was under discussion. The old S-class was still being put 
together by workers using heavy manual electrode holders. Either the installe- 
tien of « transfer line or even the use of robots was under discussion as « 
replacement. In view of the emaller quantities of the “big Mercedes” Daimler- 
Bene decided in favor of the more flexible machine: the robot. 


According to Daimler production head Niefer mechanization is indispensable. 
Thet ie the only way for German industry to maintain international competitive- 
ness, that ise the only way to achieve the necessary level of quality. 


However, in mechanization and thus in production, the Japanese, as set forth in 
an internal « at che Volkewagen factory, are still ahead of German automobile 
manufacturers! r, in technical know-how the Japanese do not have « lead,” 
in the judgment of robot professor Warnecke. For example, something like the 
fully automated esesembly of rear axles at Daimler-Benz is unique in the world. 

Of course, Chrysler Corporation in the United States reporce that 98 percent of 
the approximately 3,000 welding pointe will be made automatically in the new 
models, the K cars, but for years Daimler-Benz has been automatically welding 
the entire body in the 200 to 2808 series--and in the process makes 6,000 
welding pointe. 


The overall increasingly greater automation of factories in the Far East is 
not eo much « result of better techniques, but rather ie due to the fact that 
the Japenese began to build large factories later than their German competitors. 
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In more recent factories, therefore, more modern production methods were 
realised, Moreover, the Japanese labor market in the 1970's wae ewept clean 
automation wae thus indlepeneabie. 


In thie respect German automobile makers aleo began to make early use of robote 
in production. At the beginning of the 1970's the firet machines were opera 
tional. In part, however, the factories had bad experiences with them. Kileus 
Ri , head of central planning at Opel, says: “In the mid-1970's che robote 
in leheim reacted to redio communication at the nearby Fran urt inter- 
national airport"; the result wae uncontrolled movements. Thue, Opel now 
wante to make @ second etart, very cautiously. And Daimler-Benz in Sindelf ingen 
learned the hard way with robote of the first generation which at firet were 
not able to hold the heavy electrode holders. At that time the machines cost 
up to DM300,000--aend for the moet part did not provide the expected resuite. 
the 


In hindsight Warnecke saye that in early 1970's expectations in respect 
to the use of robots were viewed too euphorically. But since then, after 
“sobering up,” people have moved on to a “realistic view.” 


According to the robot professor, thie of course aleo includes steady growth 
in the next few years, but no revolution in the use of robots can be expected. 
Therefore, Warnecke does not see any noticeable effects on the labor market 
throughout the 1980's. Increasing unemployment, which i# to be expected 
anyway, will not be substantially exacerbated by robote. 


Of course, in thie respect trade unions are not a8 optimistic as the professor. 
Thue, Hane Jaeger of the Metalworkere Union calculates that each robot in two- 
shift operation replaces approximately 2.4 workere--and by the @id-1960's Jaeger 
expects approximately 100,090 industrial robots to be in wee in the FRG. Por 
the coete epeak for themselves: even today one machine ie amortized in less than 
2 years. 





Vigures which were somewhat different, but no lees alarming, were presented to 
the Mintetry for Research and the Minietry for Labor by Mackintosh Consultants: 
“according to our estimates the potential loss jobs in the FRG will be on 
ae © oo 2 ay ee eo ew ee 

and ,000." 


The consultants go on to eay chat in the beginning the jobe affected would be 
primarily in the automobile and accessories industries, then from 19865 on aleo 
in the assembly of emall parte. “Production, delivery and service of robots” 
would, on the other hand, loy only about 20,000 people; in thie respect the 
etudy presupposes that the can become “an important supplier in world 
markets. 


And even the guch-quoted relief for eteff employees by robote is viewed by 
researchers with ekepticiem. The Sociological Research Inetitute in Goettingen 
discovered in the case of Volkewagen that “in spite of the in-part clear decrease 
in physically hard work end negetive environmental influences, things heve gotten 











woree in the work situation in individual cases." Peychic etrain, being tied to 
rhythm and monotony have increased. The sociologists find fault with the fact 
that “the conversion (to robote) was implemented exclusively on che baste of 
technical considerations." 


Americane aleo anticipate greater effecte on the labor market from the use of 
robots! General flectric ganager Harry Geller explained in the business 
magatine BUSINESS WERK: “We have gained experience with jobs which people 
perform only reluctantly; now we are beginning to use robots where we heve the 
moet employees.” 


On-going reductior in coste of electronics will, in the opinion of the experts, 
also make robote increasingly gore coet-favorable. Machines which today etill 
cost several thousand marke will be definitely cheaper--or elee more efficient 
industrial robote will be available at che same price. “Machines that can “see” 
or “feel” are already being teeted in the laboratories: computers analyse 

a picture tranemitced by «a video camera, electronic computers register, by 
meane of sensitive detectors, the pressure exercte! by the grippers on a work 
plece, such ae the bulb of a television tube. It is, however, not very likely 
for devices of thie kind to be adopted very soon in everyday production-- 
optimiete thought 10 years ago that the seeing robot was fuet eround the 
corner. 


With respect to the revoluttonery changes in lebor predicted by BUSINESS WEEK, 
Warnecke cites experiences with the uee of numerically controlled machine tools. 
Machines of thie kind have been on the garket for 25 years ~~ and it is only now 
that they are being purchased by emall and sedium-siced firms. Should in- 
dustrial robots follow this pattern, chen the bulk of jobe in the PRG would not 
be affected until the aid-nineties -- and then there will be « lack of sanpower 
again here. 


12124 
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INDUSTRIAL TECHNOLOGY 


USE, LMPACT OF LNDUSTRIAL ROBOTS SURVEYED 
Dueanelidor! WIRTSCHAFTSWOCHE in German 29 Aug 80 pp 30-32, 35 


[Text] German industry must modernize if it intends to keep pace 
in international competition. The uee of industriel robots will 
increase and the next generation of robots will even be able to 
nee and feel. 


in August 1977 two movie etare immortalized their footprinte in wet cement in front 
of Hollywood's "Mann's Chinese Theatre," right beside those of Clark Gable, Ava 
Gardner and Judy Gerland. But the film greate could not notice the applause of the 
crowd and the flashing Lights of photographers. The stare of the successful files 
spectacular “Star Were"--Part Il hee already been released--are robots. As R2-D2 
and C}PO they amused the onlookers of this future spectacle with droll behavior and 


frivolous epeeches. 


The pair belonge emong those few robot products of the human imagination which do not 
send cold shivere down the backs of readers or viewers. The artificial man, Golem, 
from Jewish myetictem and che robot of the Creech writer Karel Capek desire to dominate 
and remove their creators. It was Capek who, in 1921, coined the name for the tech- 
nical monetere in hie ecience fiction novel. He took the concept from the Czeck 

word “robota,” which means something like drudgery. 


llaif a century Later, robote have long been more than just « product of the imagin- 
ation. Their brothers in reality in no way make attempt on human life, rather they 
have repleced them at their jobs. 


Worldwide there ere presently ebout 15,000 industrial robote or--as technologists 
call them-sutomatic handling machines, in use. Prof Hane Juergen Warnecke, director 
of the Fraunhofer Ineticute for Production Technology and Automation (IPA) in 
Stuttgart, defines them ae “multiaxial, freely programmable automatic handing devices 
equipped with gripping devices or toole designed for industrial use.” The iron and 
fine steel etructures with electronic brains, usually controlled by microprocessors, 
work hard. Their ebilities extend from epot welding, grinding, polishing and coating 
to handling compression or injection molding machines and presses. 


Industrial robote are actually not « modern invention. One of the oldest examples 
comes from 1954 and ie in the plant museum of Ford Motor Co in Dearborn. Even « 
quarter century lLeter, the eutomobile industry is etill one domain for the use of 
mechanice| helpere. The increasing competition in a1) markets is forcing more and 
more manula turere worldwide to use flexible and freely programmable robots. 








While the American Ford Company ie one of the firet users, the German subsidiary hae 
retooled to robot technology with the production of the new "Recort” model. In the 
Searloule plant, the workers from Cologne inetalled 40 welding robote just a few days 
ago. in coming years, Ford will employ between 350 and 500 robots in all Buropean 
plante. The declelon was made after a Buropean Ford delegation visited automated 
Japanene auto bulldere, 


The reason for the advance of the Japanese does not lie in a more highly developed 
sense for the future, When the German producers in the 19608 wanted to expand and 
encountered @ tight labor market, they were able to import foreign guest workers. 
The Japanese could not follow suit, so with massive etate support, they moved toward 
automation and robot technology. Today there are at least 7,500 industrial robots 
working in Japan, more than in any other country in the world. Ulrich Eckstein, 
director of manufacturing and plant technology at Ford-Werke in Cologne, recalls his 
own vielt to the Far fast: “The Japanese were using more robots than we--but from 
the viewpoint of production and technology, they have nothing noc aleo found here.” 


A ploneer among the German robot users ie the prestigious Daimler Bene AG. As early 
aw 1971 the Stuttgere plant installed a epot welding line--and had poor results. 

The robote produced by Unimation Inc. in America and delivered by the subsidiary 
Voller & Knapplich--called aimply "Kuka" by cechnologiste--to [ndustriewerke Karlsruhe 
Augaburg (1WKA) AG, were not able to bear the heavy welding tongs. With much effort, 
Iaimler and Kuke engineers succeeded in rebuilding the "Unimat." "Because the 
automatic handling machines could not meet the demands of our customers, we began 

in that same year to develop our own robots" explained Burkhard Wollechlaeger, IWKA 
board member. Today, Kuka robots are welding the new S-clase at Daimler Benz. Even 
Ford ordered Kuka robots and Kuka's newest robot, a portal mode) that can weld whole 
aneembiien together, ie being used by BMW. 


The company made DM 10 million sales of robots in the preceding year and intends to 
boost thie t igure to 0M 13 million this year and projects DM20 million in sales in 
iv8i. “In our medium-term planning, the talk is of DM 50 million” expleined 
Wollachlaeger optimietically. 


Kuka ie not however the largest German robot producer. That is Volkewagenwerk AC. 

The aute buildera produce the robots for their own use. Today, in domestic VW plants, 
297 robots are at work. When VW completely reetructured its line of models at the 
beginning of the 19708 and had to awitch from the single beetle model to a number of 
modela, the compeny directors lamediately decided to use robot technology. Because 
the modela of robot available at chat time did not meet the needs of auto builders, 
the Wolfaburg plant developed ite own. 


hut attempts to place the four VW robot modele on the market at quite reasonable 
prices of DM 120,000 co 260,000 through dietributors failed because of Wolfsburg’ ~ 
half-hearted efforts and because the competition among automobile manufacturers 
recolled for tmage reasons from using VW robots in the production of their own autos. 
The five robots produced weekly at VW are “for our own use,” as Gerhard Wolf, chief 
department director of clectronic operations in Wolfsburg explained During mode! 
changes, they are gradualiy coming into use. Wolf estimates thet Volkewagen wil) 
have about 600 to 650 industrial robote in use by 1983. 


Although the independent robot manufacturere were noc able to do business with 
Germany's largest automobile company, they are counting on o tremendous increase in 
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demand, Not only German suppliers hope for a thick slice of the German robot pie: 

The American Unimation Inc Le Cirmly established in the market, in epite of the failure 
ot Daimler Heng of 16) robots. Another recognised supplier te the Swedish electronics 
compeny, Aeon AB, It moved to the forefront with 24 machines, among others, sold to 
the Oenabrurck chaseis builder Karmann GmbH. New on the German market ie the second 
largent Amertean industrial Robot Company, Cincinnati Milacron Inc, and just last 

July, American Prab Conveyore Inc founded a subsidiary in the Hessian Urberach in 

order to conquer the European market. 


The American market research institute Frost 6 Sullivan Lid gives them ell reason to 
hope for godd business. According to a market etudy, the number of automatic handling 
machines in Burope will grow from about 2,400 today to more than 20,000 by 1990. 

The market researchers assume that more and more users outside the automobile indus- 
try will recognise the advantages of robote. Although the purchase price is only 

half the total cost of fitting the robot for production in ite particuler environ, 
according to Frost 6 Sulliven, a robot paye for iteelf after only 3 yeare. The Frost 
paper te besed on the prognosis that soon 4 new, more inteliigent generation of 

robots will appear on the market. 


"Today a rubot can do taske which could be performed only by a blind, deaf and dumb 
human wearing thick gloves" explained Dr Rolf Dieter Schraft, deputy director of the 
IPA inetitute in Stuttgerc. A large number of industrial jobs requires not merely 
mindless handling functions, but include complex assembly, test and monitoring taske. 





io today there are ao difficult problema in the use of robots for spot welding or 
coating taske. But deburring te more difficult: Today, a robot ie able only in 
individual cases to force a flesh and blood worker out of a job. The problem: cast 
parte for deburring ere reletively inaccurate and have large tolerances. “Then it 
may happen Lihat the robot will grind into the work piece at one point, and on 
another work plece the grinding may be in the air,” explained Schraft. 


Throughout the world, ecientiete are working to give robots “human capabilities” by 
ueing sensors. These sensors can be vieval, tactile or even auditory: They should 
enable the alghtleas werk machines to feel, touch or react to optic and acoustic 
signeais. in many laboratories euch events are already possible. 


ONe of the world's leading robot research inetitutes te SRJ International, previously 
the Stanford Research Inetitute in Calfiornia. The Americens are working on sensors 
which will enable « cobot to “feel” and “see” and certain mechaniems wil! be combined 
with apeech input. 


The TPA Inatitute in Stuccgert has developed @ robot which can discriminate with the 
aid of a TV camera whether ite gripper has grasped 4 programed work piece. Otherwise 
the aripper moves back to the start position and tries again. At the same time, 

the robot optically scans the part and separates out improper or defective pieces. 





in technical and weer circles, the optic sensor system of the Swiss Electronic com- 
pany Brown, Boveri 6 Cle t# given a good chance to get beyond the testing stage and 
some day go into mase production. VW te working together with BBC. 


fut other American, Japanese and European researchers are working feverishly on sensor 
system. he Americen journal BUSINESS WEEK reports that the two computer giante 

18M and Tex«s Inetrumente Inc have already developed assembly robote which can "see" 
and “feel.” 
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A latyely tew generation of robote ite just around the corner. IPA Director Professor 
Warnecke considers the 19608 to be especially promising for the use of robots in 
aneembly work, lils collegue, Schraft, agrees, but considers overly optimietic visions 
of the future like the Delphi Forecast of Manufacturing Technology Survey pubi tehed 

in 1978 to be “rubbish.” in that paper we read that by 1990 robote will be able to 
perfect asseablion with « human-like capability. Schraft: "Certainly, improvements 
in control technology by aleroprocessore and sensor development will bring an increase 
in potential applications. But I do not see a jump in development.” 


When asked about the spectrum of future uses, Schraft raves ae follows: “This affects 

all arean where handling ptocesses occur. It extends from assembly work to al] corners 
of the consumer goods industry, like pharmacies where drugs must be sorted and stured, 

to supermarkets where peare are packed into crates and later removed.” 


The unions have long been watching technical progress with mistrust. They fear that 
an uninhibited employment of robote is, in the final analysis, directed against workers 
who will be driven frou their jobs by the “intelligent” autometic machines. 


In fact, workere heve already had bad experiences with the robots. In one study on 
the soctal consequences of the uee of industrial robots at the Volkewagenwerk, the 

Suoctologic Research inaticute in Goettingen (Sofi) e.V., reported that at VW there 

is a sevinge per robot of four employees. Compared to this, there is an increanred 

need for 0.3 workers for maintenance and repair. 


The Soft etudy refutes the argument presented by employers that robots contribute 

to humanizing jobs because they will only do mindless work and release workers for 
better types of employment. Only a few of the VW workere questioned by Sofi re- 
searchere could report that the uee of robots has led to an improvement ia their 
workiag conditions. for one-third of respondents, there was no change because they 
were moved vertically to jobs with the same stresses. Another one-third had to 
accept a decerioration: Through the use of the lron workers, the work tempo or scope 
increased or the cycle times had deteriorated. 


The unions do not intend aimply to accept unbridled automation. The outline for the 
basic program for the epecial Federal Congress of the German United Unions (DGB) in 
March of next year epecifies that technical inventions and organizational changes can 
only be implemented "if che interests of workers are considered and unacceptable 
social consequences are prevented.” 


At least from robot manufacturers who profit by the massive competition causing in- 
eteased urgency for robot use, the unions can expect no relief. <A deputy of a Japanese 
company who resides (n Germany answered « journalist's question about the sharp compe- 
tition of Far Eastern producere regarding automation endangering social tranquil lity 
with a statement devold of underatanding: “But that will only affect the Turks.” 
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Spot Welding Robote 


Areas of employment of industrial robots in the FRG in 1960. 


Employment 
Area 


Coating 

Spot welding 
Rail welding 
Deburring 
Aseem ly 
Other 

Total | 


Work piece Handling 


Pressing 

Forging 
Compression/injection molding 
Machine tools 

Other 

Total it 


Research 
Vee unknown 
Grand Tote! 


Source: IPA Stuttgart 
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number of Indue- 
trial Robote 


155 
339 
138 
5 
52 
4 
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TECHNOLOGY TRANSFERS, RESEARCH-INDUSTRY TIES EXAMINED 
Parie L'USINE NOUVELLE in French 25 Sep 60 pp 91-94 
[Article by Francois Perrier: "Toulouse: The Science Connection) 


[Text] Three hundred laboratories, 5,000 research workers. 
The scientific potential in Toulouse offers good opportunities 
to industries with an innovative bent. Yet it is still 
necessary to knock at the right doors. 


Toulouse, September 1979: Upon the request of DATAR [Delegation in Charge of 
National Development and Regional Action], two unemployed officers leave on a 
“reconnaissance of technological transfers to PMI [small and medium size industry]. 
What they discover is « “cushy eetap” operated, according to them, by “a few in the 


The “cushy setup" is Rangeuil, an airspace and scientific complex in Toulouse 
where there are 300 laboratories and 5,000 research workers. The “ones in the 
know" are « handful of very innovative PMI who know the right laboratory doors and 
the route followed by government aid. The story does not say whether the two 
investigators profited, in their turn, from the lead. But when they handed in their 
report, they aleo eddreseed «a message to industrialists, che substance of which 

wae more or less the following: "make a visit to the laboratories, there are 
thinge to be hed." 


It was « diagnosis confirmed by the success of the Regional Innovation Competition 
organized in late 1979 by ADER-MIP (the Midi-Pyrenees Association for the Development 
of Training and Research). The association awerds three prizes to government 
researchers eo that the latter will make it possible for local industrialists to 
take advantage of their research. 


Ase soon as the firet results of the competition appeared, some 15 researchers 
proposed « product or a process. The three prize-winning proposale are now being 
developed: « sound measuring instrument for monitoring people exposed to noise, an 
apparatus for the treatment of water for medical purposes, and «a new irrigation 
system for which the winner created his own company. The experiment will be 
conducted again thie year. There are indeed opportunities; however, it ie still 
necessary to have access to then. 
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In this respect, one of the businesses is a good example: SETRIC, a company 
created in 1972 and now employing 45 people, is mentioned every time a collaboration 
between induetry snd research fs brought up. Rene Chelle built his company from 
hie contacts with researchers, He was present when the National Ceater for Space 
Studies wae looking for an associate to develop a technique (e.g., the automation 
of fermentation agents by miniprocessors); he wae available when a laboratory of 
the Paul Sabatier University perfected an enzyme detector, and he was receptive 
when a researcher from CNRS [National Center for Scientific Research) decided to 
apend some time in induetry. SBTRIC [expansion unknown) has 10 or 12 research 
contracts in progress at the same time and hie partners are no longer exclusively 
from Toulouse. 


"We have the feeling that we have the system going well for use", Rene Chelle 
admits, which does not seem to overly bother much the researchers: "They are often 
happy to find a partner, someone to work with. Sometimes, also, it's one of our 
own ideas that they begin developing." And then, one day, someone said to me: 

"Mr Chelle, you have the reputation of being a shark who goes to get ideas from the 
laboratoriee. But I congratulate you, that's what has to be done!" He was a 
member of the teaching profession. 


Can other SETRIC's exiet? "Of course, the scientific fabric of Toulouse is thick 
enough for new opportunities to appear." The latest one? "Solar energy." 


The importance of research in the aree ir still not well known. Yet there are 
three universities one of which is a scientific and medical university called the 
Paul Sabatier University. It hae 20,000 studente and 10 engineering schoole thus 
making Toulouse the second scientific city of France, after Paris, of course. 
Research activity in the region is too abstract a matter and too spread out to be 
made the object of an honors list. The scientific potential in Toulouse, however, 
is impressive. Elie Bresean can vouch for it; she is in charge of organizing the 
firet International Exhibition for Techniques and Energies of the Future to be 
held in Toulouse in October 1981. 


Concetved as a market for stand-by techniques, this event will be a place for 
aclentiete and industrialiete to meet. Whether it is solar energy or nutrition, 
materials or biology, the organizers have had no difficulty in finding competent 
researchers. 


They will have to go farther away to look for companies with similar interests, 
for, if the grey matter is there, Toulouse lacks a strong industrial fabric. The 
second university city in France has, for a long time, turned out, for others, 
engineers and technicians. From 1954 to 1975, the region lost 3.6 percent of its 
active population while the national average was up to 11 percent. Although the 
region rates ninth in population, the Midi-Pyrenee region is 17th in the number of 
salaried personnel in the secondary sector. 


No Complex on Either Side 
Since the 1960's, DATAR and regional leaders have based a policy of economic 


development on the importance of research. The tree has grown slowly, but the first 
fruit has appeared: Rockwell Collins (electronic material) took root in 1978; 
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LOGABAX [expansion unknown) in 1979, RENIX, a joint subsidiary of Renault and 
Bendix, for building an electronic automobile, started up in the apring of 1980. 


Ae a direct fallout from space research, the development of the Matra Space 
inatallations ia underway. The new unit will employ 250 people in 1981; leet May 
the ELF [Aquitaine] group announced the layout of a center for research in 
biotechnology. It will be operational in 1982 and will employ some 100 researchers. 
Toulouse's choice is explicit: "We want to take advantage of the scientific and 
university environment", eaid Mies Ragaclia, project director. 


For large businesses, communication with researchers and their work ie, as a 
matter of fact, a current thing. There is no complex on either side; there is a 
common language and the financial means. Two-thirds of the budget for research 
at the Paul Sabatier University comes from contracte for private research. 


Seldom, however, has collaboration been as close as between SANOFI [expansion unknown} 
and the pharmaceutical and toxicological laboratory of CNRS which employe 80 people. 
Researchers from the two groups have been working together to perfect antitumoral 
substances. A dozen salaried SANOFI employees have been assigned to the CNRS 
laboratories, Within the next 2 or 3 years, there will be 20 or 30. It is 
certainly an interesting formula for training by research; however, SANOFI will 
profit from previous experimente and from patents taken out jointly. "We know 

that our research may be marketable," explained Andre Rouquier, assistant director 
of the CNRS laboratory, "It would be a pity if we didn't follow it out to the end." 
The appearance of SANOFI in a group in which the State has the larger representation 
and the motivation of the researchers fighting cencer explains in part this 
aseociation; however, under the stimulus of Professor Paoletti, ite director for 

the past 6 years, thie CNRS laboratory regularly works in concert with industry. 

"We owe it to the people," Andre Rouquier explains. 


Nevertheless, thie experience can only be exceptional. “In the field of antitumoral 
substances, we can work for a long time without finding anything," says Andre 
Rouquier, "SANOFI understood that it was necessary to invest in the basic research, 
but we must have sufficient resources to take on such odds.” 


In other sectors, on the other hand, the emall size of a business represents an 
advantage to the researcher, because reaction is quick in a small business. 
"Sometimes we have been in competition with large groups," Rene Chelle related, 
"They were sometimes consulted before we were. When they came back with proposals, 
we elready had built the prototype." 





It was the same with Didier Bernadet, P-DG [chairman and managing director) of the 
Electronics, Information Processing and Systems Company (CEIS), who was also one 

of “thoee in the know". "We pay taxes as long as they are good for something." 

He geta 20 to 30 percent of his sales volume from procedures perfected by government 
laboratories. His leading product-Argos beacons and ground-satellite receiving 
atatione- was made famous by people who have sailed across the Atlantic. 


Sometimes industry does want to come along. Didier Bernadet employs around 60 


people and, in collaboration with CNES, has set up with Zodiac a branch to use to 
advantage the fallout from the Argos and Sargoe programs. He etill finde time to 
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direct ADER-MIP, the purpose of which is, in exact terms, to bring industry and 
researchers together. “To the firet I say "Go to it, it's wide open’, and to the 
second I aay ‘Try to see, in the process, whether it might be of interest to 
someone’ ,' 


Research in Toulouse hae not made ite full contribution, far from it, to the 
regional economy. "In the United States the university makes the city and becomes 
the city's industry; under those circumstances, Toulouse would have 3,000,000 
inhabitance," Rene Bernadet said jokingly. 


Michele Mourey, project director at ANVAR [National Agency for Improving Research] 
counted, out of 2,000 PMI in the region, some 60 of them who have frequent contacts 
with laboratories and, among them, a score created by the researchers themselves. 
Economic reaction does indeed sometimes exist in the laboratories. And sometimes 
industry does not want to come along. Thus, ACLAN [expansion unknown], founded in 
1977 by five members of the Laboratory for Acoustice and Industrial Measurements of 
the Paul Sabetier University. "It has been difficult for us to find manufacturers 
in our acoustical measurement prototypes," explains one of them-Charles Azais. 

"No one is convinced that there is a future in metrological acoustics. So, we 
created this company, which ie completely independent of the laboratory." 

Today, ACLAN employs three people and is getting ready to expand so as to put a 
new apparatue on the market. 


Ready to Welcome 2let Century Industry 


A high degree of sophistication appears to be the common characteristic in the 
procedures produced or perfected with the collaboration of government researchers. 
However, conventional industries are aleo able to find in the laboratories the 
improvement in conventional procedures by the introduction of a little science. 

In thie manner, an ovens manufacturer wae able to determine the proper placement 

of the burnere by using LAAS calculations [Automation and Systems Analysis Laboratory). 
As a result, there was a saving in energy and «a reduction in the rate of breakage by 
thermal] shocks. Such examples are rare, perhaps because most of the laboratories 

in Toulouse heave not mace provisions for a way to welcome industrialists. The 
activation of a common bond between organizations will certainly be a more 

efficient incentive. 


Thies te one of the objectives of the Great Southwest Plan which provides, in 
addition, for a number of helpful aids to industrial innovation and development. 
The beet opportunities are those which do not yet appear in official booklets but 
which are developing in the laboratories. 


Everything appears to be in place for Toulouse to welcome 21st Century industry. 
And they want it to happen so much that industry may arrive a few years in advance! 
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TRANG PORTAT LON 


FUEL-SAVING SYSTEM DEVELOPED--Gétaverken--Svenska Varv (Swedish Shipyarde)--has 
developed a new system for a 6 to 7 percent savings of bunker fuel ofl, 

The eyetem, for that matter, ie relativély simple. A saving in the consumption of 
fuel ie achieved by « special patented adjustment of the fuel pump and of the cam- 
shafts on the engine. Thie must be done individually for each engine before de- 
parture. The system ie to be presented to a number of Norwegian shipewners next week 
by Ole Jérgeneen, Jr., who today owne and operates the Industrial and Marine Consult- 
ing Agency in Sweden and England. IMCA markets, for one thing, Unilip in large 
areas of the world while at the same time the company selle electrohydraulic cranes 
from Sigval Bergesen, safety valves for central gas works and specially built vacuum 
Cleaners for engine rooms on board. There is certainly considerable interest in 
Gétaverken's system here in England and representatives of the shipyard have al- 
ready sold to British shipowneres, In today's situation in the tanker shipping mar- 
ket a11 savings are welcome, and especially if it is possible to be somewhat more 
flexible when it ie a question of economical voyages (voyages for fuel). [Text] 
[Oslo NORGES HANDELS OG SJOFARTSTIDENDE in Norwegian 23 Oct 80 p 7) 8985. 
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